In this paper, the researcher introduces the general iterative scheme for finding a common element of the set of equilibrium problems and fixed point problems of a countable family of nonexpansive mappings in Hilbert spaces. The results presented in this paper improve and extend the corresponding results announced by many others. MSC: 47H10; 47H09
where {σ n } is a sequence in (, ). It is proved [, ] that under certain appropriate conditions imposed on {σ n }, the sequence {x n } generated by (.) strongly converges to the unique solution q in C of the variational inequality
Let A be a strongly positive linear bounded operator on a Hilbert space H with a constantγ ; that is, there existsγ >  such that
Recently, Marino and Xu [] introduced the following general iterative method:
where A is a strongly positive bounded linear operator on H. They proved that if the sequence {α n } of parameters satisfies appropriate conditions, then the sequence {x n } generated by (.) converges strongly to the unique solution of the variational inequality
which is the optimality condition for the minimization problem
where h is a potential function for γ f (i.e., h (x) = γ f (x) for x ∈ H). In , Takahashi and Takahashi [] introduced an iterative scheme by the viscosity approximation method for finding a common element of the set of solutions (.) and the set of fixed points of a nonexpansive mapping in Hilbert spaces. Let S : C → H be a nonexpansive mapping. Starting with arbitrary initial x  ∈ H, define sequences {x n } and {u n } recursively by ⎧ ⎨ ⎩ F(u n , y) +  r n y -u n , u n -x n ≥ , ∀y ∈ C, x n+ = α n γ f (x n ) + ( -α n )Su n , ∀n ∈ N.
(.) They proved that under certain appropriate conditions imposed on {α n } and {r n }, the sequences {x n } and {u n } converge strongly to z ∈ F(S) ∩ EP(F), where z = P F(S)∩EP(F) f (z).
Next, Plubtieng and Punpaeng, [] introduced an iterative scheme by the general iterative method for finding a common element of the set of solutions (.) and the set of fixed points of nonexpansive mappings in Hilbert spaces.
Let S : H → H be a nonexpansive mapping. Starting with an arbitrary x  ∈ H, define sequences {x n } and {u n } by
(.) http://www.journalofinequalitiesandapplications.com/content/2013/1/153
They proved that if the sequences {α n } and {r n } of parameters satisfy appropriate conditions, then the sequence {x n } generated by (.) converges strongly to the unique solution of the variational inequality
where h is a potential function for γ f (i.e., h (x) = γ f (x) for x ∈ H). Let T  , T  , . . . be an infinite sequence of mappings of C into itself, and let λ  , λ  , . . . be real numbers such that  ≤ λ i ≤  for every i ∈ N. Then for any n ∈ N, Takahashi [] (see [] ) defined a mapping W n of C into itself as follows:
. . .
Such a mapping W n is called the W -mapping generated by T n , T n- , . . . , T  and λ n , λ n- , . . . , λ  . Recently, using process (.), Yao et al.
[] proved the following result.
Theorem . Let C be a nonempty closed convex subset of a real Hilbert space H. Let F : C × C → R be an equilibrium bifunction satisfying the conditions: 
Suppose {α n }, {β n } and {γ n } are three sequences in (, ) such that α n + β n + γ n =  and {r n } ⊂ (, ∞). Suppose the following conditions are satisfied:
() lim n→∞ α n =  and ∞ n= α n = ∞; ()  < lim inf n→∞ β n ≤ lim sup n→∞ β n < ; () lim inf n→∞ r n >  and lim n→∞ (r n+ -r n ) = . http://www.journalofinequalitiesandapplications.com/content/2013/1/153
Let f be a contraction of H into itself, and let x  ∈ H be given arbitrarily. Then the sequences {x n } and {y n } generated iteratively by
, the unique solution of the minimization problem
where h is a potential function for f . 
where {α n } is a real sequence in [, ] . Assume the sequence {α n } satisfies the following conditions:
∞ n= α n = ∞. Then the sequence {x n } generated by (.) converges in norm to the unique solution x * , which solves the following variational inequality:
Motivated by this result, we introduce the following explicit general iterative scheme:
where {T n } n∈N is a family of nonexpansive mappings from H into itself such that n∈N F(T n ) is nonempty, F : C × C → R is an equilibrium bifunction, A is a strongly positive operator on H, f is a contraction of H into itself with α ∈ (, ), {α n }, {r n }, {λ n } suitable sequences in R and {W n } is the sequence of a W -mapping generated by {T n } n∈N and {λ n }. Let U be defined by Ux = lim n→∞ W n x = lim n→∞ U n, x for every x ∈ C using process (.). We shall prove under mild conditions that {x n } and {u n } strongly converge to http://www.journalofinequalitiesandapplications.com/content/2013/1/153
, which is the unique solution of the variational inequality
or, equivalently, the unique solution of the minimization problem
where h is a potential function for γ f .
Preliminaries
Let H be a real Hilbert space with the norm · and the inner product ·, · , and let C be a closed convex subset of H. We call f :
Next, we denote weak convergence and strong convergence by notations and →, respectively. A space X is said to satisfy Opial's condition [] if for each sequence {x n } in X which converges weakly to a point x ∈ X, we have
For every point x ∈ H, there exists a unique nearest point in C, denoted by P C x, such that
P C is called the (nearest point or metric) projection of H onto C. In addition, P C x is characterized by the following properties: P C x ∈ C and
Recall that a mapping T : H → H is said to be firmly nonexpansive mapping if
It is well known that P C is a firmly nonexpansive mapping of H onto C and satisfies
If A is an α-inverse-strongly monotone mapping of C into H, then it is obvious that A is  α -Lipschitz continuous. We also have that for all x, y ∈ C and λ > ,
The following lemmas will be useful for proving the convergence result of this paper.
Lemma . Let H be a real Hilbert space. Then for all x, y ∈ H,
() x + y  ≤ x  +  y, x + y ; () x + y  ≥ x  +  y, x .
Lemma . ([])
Let {x n } and {y n } be bounded sequences in a Banach space X, and let 
Lemma . ([]) Assume that F : C × C → R, let us assume that F satisfies the following conditions:
(A) F(x, x) =  for all x ∈ C; (A) F is monotone, i.e., F(x, y) + F(y, x) ≤  for all x, y ∈ C; (A) for each x, y, z ∈ C, lim t→ F(tz + ( -t)x, y) ≤ F(x, y); (A) for each x ∈ C, y → F(x,T r (x) = z ∈ C : F(z, y) +  r y -z, z -x ≥ , ∀y ∈ C for all z ∈ H.T r x -T r y  ≤ T r x -T r y, x -y ;
. F(T r ) = EP(F); . EP(F) is closed and convex.

Lemma . ([]) Let H be a Hilbert space, C be a closed convex subset of H, and S : C → C be a nonexpansive mapping with F(S) = ∅.
If {x n } is a sequence in C weakly converging to x ∈ C and if {(I -S)x n } converges strongly to y, then (I -S)x = y.
Lemma . ([])
Assume that {a n } is a sequence of nonnegative real numbers such that
where {γ n } is a sequence in (, ) and {δ n } is a sequence in R such that
Then lim n→∞ a n = .
Lemma . ([])
Let H be a Hilbert space, C be a nonempty closed convex subset of H, and f : H → H be a contraction with a coefficient  < α < , and let A be a strongly positive linear bounded operator with a coefficientγ > . Then, for  < γ <γ α ,
That is, A -γ f is strongly monotone with a coefficientγ -γ α. 
Main results
In this section, we introduce our algorithm and prove its strong convergence.
Theorem . Let C be a closed convex subset of a real Hilbert space H. Let F be a bifunction from H × H into R satisfying (A)-(A). Let f be a contraction of H into itself with α ∈ (, ), and let T n be a sequence of nonexpansive mappings of C into itself such that
H → H be a strongly positive bounded linear operator with a coefficientγ >  with  < γ <γ α . Let λ  , λ  , . . . be a sequence of real numbers such that  < λ n ≤ b <  for every n = , , . . . . Let W n be a W -mapping of C into itself generated by T n , T n- , . . . , T  and λ n , λ n- , . . . , λ  . Let U be defined by Ux = lim n→∞ W n x = lim n→∞ U n, x for every x ∈ C. Let {x n } and {u n } be sequences generated by x  ∈ H and
where {α n } is a sequence in (, ) and {r n } is a sequence in [, ∞). Suppose that {α n } and {r n } satisfy the following conditions: http://www.journalofinequalitiesandapplications.com/content/2013/1/153 (C) lim n→∞ α n = ; (C) ∞ n= α n = ∞; (C) lim n→∞ r n = r > . Then both {x n } and {u n } converge strongly to x * ∈ , which is the unique solution of the variational inequality
Equivalently, one has x * = P (I -A + γ f )(x * ).
Proof We observe that P (γ f + (I -A) ) is a contraction. Indeed, for all x, y ∈ H, we have
Banach's contraction mapping principle guarantees that P (γ f +(I -A)) has a unique fixed point, say x * ∈ H. That is, x * = P (γ f + (I -A))(x * ). Note that by Lemma ., we can write
where
Moreover, since α n →  as n → ∞ by condition (C), we assume that α n ≤ A - for all n ∈ N. From Lemma ., we know that if  < ρ < A - , then I -ρA ≤  -ργ . We divide the proof into seven steps as follows.
Step . Show that the sequences {x n } and {u n } are bounded. Letx ∈ . Thenx ∈ EP(F). From Lemma ., we have
Thus, we have
By induction, we have
This shows that the sequence {x n } is bounded, so are {u n }, {f (x n )} and {W n u n }.
Step . Show that W n+ u n -W n u n →  as n → ∞. Letx ∈ . Since T i and U n,i are nonexpansive and T ix =x = U n,ix for every n ∈ N and i ≤ n + , it follows that
Since {u n } is bounded and  < λ n ≤ b <  for any n ∈ N, the following holds:
Step . Show that x n+ -x n →  as n → ∞. Setting S = P C -I, we have S is nonexpansive. Note that W n = ( -λ  )I + λ  T  U n, . Then we can write
Note that
and
From (.), we have
It follows that
Thus,
Since S is nonexpansive, we obtain that
Since T i and U n,i are nonexpansive, we have
where M >  is a constant such that U n+,n+ u n -U n,n+ u n ≤ M for all n ≥ . So,
Hence,
Note that: () By condition (C), we have Hence, from (.), we deduce
Step . Show that x n -W n u n →  as n → ∞. Indeed, we have
Thus, from (.), we obtain
Step . Show that x n -u n →  as n → ∞. Letx ∈ . Since T r n is firmly nonexpansive, it follows
Since we have
and hence
Therefore, we have x n -u n →  as n → ∞.
Step
We can choose a subsequence {x n i } of {x n } such that
be the asymptotic center of {x n i }. Since {x n i } is bounded and H is a Hilbert space, it is well known that A(x n i ) is a singleton; say A(
By Steps -, condition (C) and (.), we derive Summing up the last inequalities and using (A), we obtain On the other hand,
x,x -x n i = x,x + tx -x n i -t x  .
